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{ vy } UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Tl INGUSTRIAL ENVIRONMENTAL RESZARCH LABORATORY
~ Pt ractv’ FNORTH CAROLINA 17711
DATE: May 22, 1980 )
SUBJECT: - Clarification of 0.5 1bs/10° NO Limit for Intermountain
: Power Project (IPP) . ' _
FROM: . David G. Lachapelle #6<
Combustion Research Branch (MD-65) RECEIVYED
TO: Norm Huay, Chief _ : JUN 17 1985
Technical Support Section, BAH-A CFPQ
Region VIII, Denver, Colorado A
CFPO - - '
DT IC3AT! The purpose of this memo is to provide clarification to our memo of
é‘;"; 4/21/80 relative to the BACT NO, emission limit for the Intermountain
B power projegt. In that memo we’stated that 2 NO, emission Timit of
tn) 0.55 1bs/10° Btu is "probably” achievable.  That*iimit was qualifiad
Y for the following reasons: _
’ 3/: vy ° The emission data ¢ited was based solely on tests conducted
ATD 1T on Utah Power and Light Company's Huntington Canyon No. 2 )
ICF unit. This is a tangentially fired boiler built by Combustion
COH Engineering, Inc.
H . . '
J,_l;: ® We have no emission performance data from units built by the
3] other three utility boiler manufacturers (Babcock & Wilcox,
R Foster Wheeler, and Riley Stoker) burning the same Utah "8“
Jrmc bituminous coal. _
;:;'; * We do not kmow who will be selected as the boiler manufacturer(s) -
N for the IPP units. -
;:‘,: Despite thasa fTactors, we feel that a Nox 1imit of Q.55 1bs/106 Btu
R6S on a 30-day rolling average basis can be"achieved with state-of-the-
T art burner and furnace design by any of these utility boiler manu-
el facturers with the coal proposed for IPP. Our Summary statement in
T the 4/21/80 memo made no attempt to qualify the 0.55 1bs/10° Btu
- limit, Consequently, we have no cbjection to deleting the word
FilE *probably” as it relates to that Timit. ' :
FERIMA 1 ce: walter C. Barber, OAQPS (MD-10) Y
John Burchard, [ERL (MD-60) )
N
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i 74 ‘UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
‘% g INDUSTRIAL ENVIRCNMENTAL RESEARCH LABORATORY
0 gt RESEARCH TRIANGLE PARK

NORTH CARCOLINA 277711

nm:.. APR 2 11580

SUBJECT: Technical Assistance on BACT Emission Limit for Intermountain
. Power Projact (IPP) . Al LL C

FROM: John Burchard, Director E;gkﬂif 445:”‘

Industrial Environmental eaych Lab/RTP (MD-60)

Walter C. Barber, Director '
ffice of Air Quality Planning and Stan%rds (MD-10

TO0: Robert L. Duprey, Director
.+ Nr & Hazardous Materials Division, BAH

The purpose of this memo is to document our response to your technical
assistance request datsd 4/1/80. Since receipt of that request on 4/4/80,
members of our staff have reviewed your transmittal package and evatuated

_ all available data that is relevant to the subject. Further, our staff
members have had several telephone discussions with members of your staff
during the period 4/7 to 4/10/80. .

Qur position on the NO, emission Timit for IPP is as follows:

° A NO. emission Timit of 0.6 1bs/10° Btu is achifevable based on avail- |

.- able*data and characteristics of the coal proposed for use by IPP.
Additionally, the 0.6 standard is consistent with the NSPS promulgated
on June 11, 1979 in that the coal proposed for use is classed as bitum-
1nous. |

° A NO_, emission limit of 0.55 1bs/10°% Btu is probably achievable based
on olr experience and field test results at Utah Power and Light
Company's Huntington Canyon MNo. 2 which burned a Utah "B" bituminous
¢oal with chemical/physical characteristics within the range presented
for the IPP coal, Additional supporting information is contained in
Attachment 1.

° A NO_ emission 1imit of 0.5 Tbs/10°% Bty {on a continuous basis) cannct
be sfipported based on available data. However, since the IPP units
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have not as yet been designed, a 0.5 'lbs/‘lo6 Btu limit could be proposed
a5 a goal. This position is based on our understanding that boiler
manutacturers can design boflers with more 1iberal furnace volume, and
consequently lower heat release rates. This should reducs furnace slag-
. §ing potential and permit.operation at the 0.5 1h5/10° Btu level. Addi-
tional supporting information is contained in Attachment"l. .

Please keep us advised on the status of this project. If we can be of furthe
. assistance, especially aftar boiler designs are developed, please do not
hesitate to centact us. '

Attachment =
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- Attachment 1: Exngrience at Huntinaton Canyon No. 2, and Its Relevance to IPP

Huntington Canyon Na. 2 is a modern tangentially-fired unit built by Combustion
Engineering, Inc. It was designed to meet the 1971 NSPS of 0.7 Ibs NOF/'IO“ Btu.
It is equipped with overfire air ports for NO, control. These gorts pfovide
for introduction of up to 20 percent of the tBtal combustion afr requirements
above the fuel admission nozzles at full unit loading. Additionally, the unit
has provisions far fuel/air and overfire air nozzle tilting (+ 30 degrees
vertically) and ssparate air compartment flow dampers. Its major dasign fea-

tures are:
Generator rating, MW 400
Main steam Tlow @ MCR (1b/hr) 3,036,000
-Reheat steam flow @ MCR pb/hr) 2,707,000
Superheat outlet temp. (°F) 1,008
Superhieat outlet press. (PSIG) 2,645
Reheat outlet temp. (°F) ' 1,008
Reheat outlet press. (PSIG) 559
L Mills (number) 5
Fuel elavations : 5

The unit was extensively tested as part of an EPA program (Contract 68-02-1486)
to evaluate the performance of tangentially fired units firing western bituminous
and subbituminous coals. Testing at Huntington Canyon was performed during the
pericd 4/30/75 to 11/23/75. Results from this study are documented in the

N final report "Overfire Air Technology for Tangentially Fired Utility Boilers
Burning Western U.S. Coal,” EPA~600/7-77-117, October 1977. -

During the course of this testing, {t was found that the degree of N0, control
on this unit firing the Utah "B" bituminous coal was frequentTy Timitd. by
slagging characteristics of the coal. At times, slag deposits becama very
heavy and running (molten) slag in excess of 4 inches thick were observed.
These generally occurred when low NO_ conditions using reduced levels of
excess air in the fuel firing zone wire attempted. During those pericds when
c¢lean furnace walls cng'ld be maintained, NO_ levels at full load were quite
T¢+ (about 0.45 Ths/10° Btu). However, theSe were relatively short term tests
of, about one hour duration. :

Following the short term optimized tests, the unit was subjected to a nominal
30-day run under optimized low-NO_ conditions. Unit load followed system
demand as scheduled by the dispatfher. Unit load varied from about 200 Md
to 425 Md. The average MW loading during the 30-day period was 347 4. Con-
tinuous NO,_ monitoring was not performed during this program, but a calculated
30-day avefage was made based on unit loading and our experience with NO
levels at varigus Toads and congitions of slagging. On this basis, the Ho
;ggggg from 0,44 to 0.58 1bs/10° Btu, with a 30-day average of 0.54 1lbs/
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There ara several important factors that must be appreciated when reviewing
this data. First, ash fusion temperature and other coal performance indices
and their effect on furnace wall slagging bear very heavily on how 2 boiler
must be operated if load requirements are to be met. Second, the most
etlective method for controlling slag (in addition to operation of soot
blowers) is to increase excess air in the furnace firing zone, °Tpis, however,
increases NO.. Third, although Tow NO_ levels (about 0.45 1bs/10 Btu) could
be achieved 8Buring short-term optimized tests, the raal-life situation is
somewhat different under routine overfire air operation as evidenced by the
30-day test data. Here, furnace walls at times slagged heavily. When this
occurred, the operator would increase excess air to the fuel firing zone

to shed slag. This in turn caused NO levels to increase. Heavy slag de-
posits cause furnace heat absorption Patas to decrease and furnace tamperatures
increase with a consequent increase in thermal MO_. Additionally, it is in-
advisable to allow siag deposits to build up too feavily. If this should
occur, slag may break off due to its mass and fall into the ash hopper with
the risk of an explosion. One need only be present at such an ogcurrence to
become a belfever: . C '

_zYable 1 compares properties of the coal and ash properties for the IPP and
Huntington Canyon coals. The analyses lead us to expect that the N0 emissions
Jevels and slagging potential for the IPP coal should be no di fferent than was
experienced with the Huntington Canyon -coal. In sddition to ultimate coal
analysis, ash component analysis and ash fusion temperatures we have included
jnformation on other performance indices that are used to estimate a coal's
slagging potential. These include the ratios of base/acid, iron/calcium and
silica/alumina. _ :

Base/Acid Ratio: This provides a means for understanding ash pérformance as
Tt occurs under furnace conditions. It is expressed as:

Fezo3 f Ca0 + Mg0 + Nay0 + K0
§i0, + R2504 + Ti0,

-

In general, acidic oxides produce higher melting temperatures and will be
Jowered somewhat proportionally by the amounts of basic oxides available for
reaction. However, these oxides interact chemically at furnace conditions to
form complex salts of lower melting temperatures. Generally, ash with a
base/acid ratio below 0.23 and greatar than 0.80 will exhibit high fusibility
temperatures and thus will be lass - troublasome from the viewpoint of slagging.
Ash with base/acid ratios betveen 0.25 and 0.80 will exhibit lower fusibility
temperatures and will be more prone to slag. Both the IPP and Huntington
Canyon coals have base/acid ratios that fall within that range. The experience
at Huntington Canyon supports this slagging potential.

lgpn/ﬂalcjum Ratjo: Although iron and calcium produce basic reactions, they
Intaract in a complex fashion and produce an edtectic with a Jower mlting
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terperatura than eithar alone. This effect s most pronounced when the ratio
is in the range of about 0.3 to 3. Typically, ash from Hestern coals has
ratios less than 1.0 and exhibit low fusibility temperatyres and thus are
more prone to slag. This is again avident for the IPP and Huntipgton Canyon

_coals. _

SiIicélAJuhina Ratio: This ratio can give guidance relating to ash fusibility
temperature. 1hese oxides are acidic and have high melting temperatures. -
ever, the silica is considared to be more likely to form low melting complexes,
e.g., silicates, with basic constituents than is the alumina. With coals

.. having equal, or near equal, base acid ratio, the one having the higher silica/

alumfna ratio will preduce lower fusibiiity temperatures and be more prone to
slag. The ash analysis for IPP suggests this possibility. :

Surmar

" Qur analysis of relevant field test data and coal and ash properties leads

‘us_to belfeye that attainment of a N0, emission limit in_the range of 0.55 fo
0.60 1bs/10" 8tu is achievable for IPB. A NO_ emission 1imit of 0.5 1bs/10° Btu

., is not supported based on available data. Nonetheless, the more stringant
<" 1imit is not unreasonable as a goal, We feel that attainment of the 0.5 Timit

on a continuous basis may ba 1imited by slagging ccharacteristics of the coal

as experienced on a modern unit. This does not preclude incorporation of

other design features, such as enlarged furnace volume, to winimize slagging
in a new unit design, Further, experience with low-NQ, burmer design for both

wall-fired and tangentially fired units should be avaifable in about two

{ears and should provide a defensible basis for more stringent Nox emission
imits.

IP11 001889
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Table 1. Comparison of Coal and Ash Properties

Mtimate Analysis (Weight percent, as fired)

A— :
IpP coal . Huntington Canyon cval
* Carbon 62.35-75.42 * %6680
Hydrogen . 4.32- 5.30 _ : 5.23
Oxygen 9.26-14.93 ' . 9.80
‘Nitrogen . 1.02- 1.46 : 1.28
Sulfur 0.44- 0.78 . 0.45
Moisture 4.50-10.46 ' ' 7.98
Ash 4.29- 9.77 8.45
HHY, (Btu/1b) 11,900-13,650 _ 12,113
Ash Analysis (Weight percent)’ _
) IPP coal Huntington Canyon coal
Fezo3 3.53-10.75 4,7
’ _ cad 4.82-20.65 8.9
Mgl 0.96- 4.68 - 1.1
xzo 0.22- 1.21 . 0.6
Na,0 ~0.07- 3.88 5.2
N SO3 ) 3.38-14.63 6.6
P05 0.04-0.51 -
A!.ZD3 8.34-18.21 -17.0
Ti0, | 0.26- 1.04 , 1.0
Ash Fusion Temperature (Oxidizing, °F)
- IPP coal - Huntington Canyon coal
Inftial Deformation 2130-2425 ' 2130
Softening (H=W) 2140-2435 - 2200
Fluid , 2170-2455 2450
~ Other Performance Indices:
IPP coal* ~ Huntington Canyon coal
Base/Acid Ratio ' 0.37 - 0.30
Iron/Calcium Ratio 0.56 . 0.53
(Feqo /C&O) . U .
Silica/Atuftina Ratio 3.82 - 3.03
, (SiOZ/Azzoa) . .
N

* These are calculatad ratios basad on ash analysis. Since a range of
valuas was given for the IPP coal, midpaint avaraces were salected
for the calculation. Consequently, these performance indices snculd
be considerea only as a guideline. ‘
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e UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

»
-

'3aTE  May 30, 1980

L4

' o RECEIVEDR
sva.zc”  Ipp Fugitive Emissions Annual Impact Analysis

© JUN 17 dze.

“—*20%  Technical Support Section -~ 8AH-A - eFFO

T IPP Files B . IR

During the r;eopened public comment perioed baginning March 27, 1980, the
Utah State Department of Health raised three basic concerns (1etter Keller to
Rickers, April 3, 1980) about the proposad PSD permit for the IPP Generating
Station. )

First, insufficient engineering details had been provided by the Campany
- to adequately characterize enission rates from the varjous fugitive sources.

Subsequently, such details on emission rates were provided by
Stearns-Roger, engineering consyltant to the Company (lettar, Packnseit to
CFPO Huey, April 24, 1980). These data were reviewed by EPA and comparad to PEDCa

DisT JogAT} .» emission estimates (report, Qctober 25, 1979) whersupon EPA selected the most
PP representative emission rates for each fugitive source (memo, Dale to the

8RO File, May 21, 1980). - Gbanle seaiiptoms

B‘:AD ' //f =’  Nek ohew NS,

A Second, modeling of the fugitive and %all stack smissions by the State

7 showed exceedences of the annual Class Il increments vor particulates and of
- 0o the secondary NAAQS for particulates off of but near Company property.

:cp " per the preferred emission rates selected by EPA as mentioned above, each
DN source contribution was recomputed and the final concentration at each

T receptor on the Utah Yalley madel output was scaled by a factor of 0.3572.

VAR Table 1 shows the emission and souyrce contribution data. The scaling factor
13 was obtained by dividing column 6 (EPA source contributions) by column 5 (Utah
" model source contributions) on table 1. The resiiiting sealed ground Tevel

rTeT concantrations are shown in figure 1. On that figure, isopleth outlines the
YOl ; area in which the annual Class II particulate increment {s exceeded. This . >
T & jsopleth extands off plant property {solid line redrawn from engineering <°
LY wliagrams) by a distance of no greater than about 400 m, Adding the routinely «
VP gvpected background concentration for this area, 24 ugm/m3, to the highest

GRS staled interpolated concentration ofi plant property, also about 24 ugm/rn3,

ROs 1. ytelds a total concentration of ¥ plant property of naar 43 ugn/m3, Thus,

BT the annual secondary NAAQS for particulates of 60 ugm/M3 1s not threatened.
Ju)fln g - ' -

o ff, = The Valley Hadel makes the assumption that all particylate emissions

behave as a gas, that is nane of the particles are assumed to bhe influenced by
FILE gravity. Therefore, EPA undertook an investigation of particle size frequency
PER JHA distribution of coal dust to determine if any of the IPP particulate emissions
might be depositad befare leaving plant property.
~ N

£24 P orm 12294 (Rex. 3274
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A 1978 PEDCo publication, “The Survey of Fugitive Dust from Coal Mines,
provides a composiiz size distribution of particles from coal storage areas.
From that publication a size digtribution was obtaingd for the dust emitted
from the storage areas and the coal conveying and transferring oparations.
(Se= table 2.) '

. . L
The mass mean dfameter was calculated for each category using the
equation: '

Vs
2, /
1

G

= 2y .

Each particle was assumed ta sattle according to Stokes Law given as

2"
Vg 2r uéo

-9
N

The distances to where all the particles in a size catagory reach the ground
is listed fn table 2. The maximum concentration predicted by the Valley modal
at the plant property boundary on the north ;i‘interpQTated to be

21.1 ugn/md-and on the south to be 24.0 wgn/m°.

The coal piles are between 850 and 1,160 meters from the north houndary
and 1,980 maters from the south boundary. The conveying and transtier
operations are about 1,190 meters from the north boundary and between 1,480
and 1,740 maters from the south boundary. From table 2, 19 percent of the
coal pile emissions will fall out prior to reaching the north boundary and 47
percent prior to reaching the south boundary. Twenty-five percent of the coal
conveying and transfer emissions will fall out prier to reaching the north
boundary or south boundary. The maximum concentrations, taking into acequnt
deposition of the larger coal particles, was determined to be 18.6 ugm/md at
the north property line and 18.0 at the south property line (see table 3).

-~

The allowable-Class II increment is 19 sgm/md.

’\‘3-:“‘"-.'.4" T. ;:‘w"{.—b
. ’ Richard W. Fisher
Meteorologist

-
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- " " Table 2 - Deposition Calculations
-:- Distance
Mass Settling . Dawnwind
' Particle Size Category - Mean Velacity - to
Categories Frequencies Diameter Radius (Stokes Law Settling
(um) co e g(em) o r(sm) Vo(m/s) - X{m)
-0 3% 6.3 3.18 0.2 27,300
1M -20 a0% 15.9 7.95 1.1 - 4,963
21 - 30 22% 25.8 12,90 . 3.0 1,820
31 -3 6% 33.0 16.50 4.9 1,114
36 - 40 12% 38.0 19.00 6.4 853
41 -.50 7% . . 4.8 22.80 . 9.3 587
Table 3 - Interpolated Maximun
Concentrations 3t Plant 3oundary
: ' Sourge Contributions
Source Contributions Including Deposition
~” . at at at at
North South North South
_ Boundary Boundary Boundary Boundary
Stack 1 & 2 0 0 |
Coal unload 1.04 1.19 1.04. 1.19°
- & crush ’
Coal conveying 2.42 2.76 1.82 2.07
& transter ~
Coal storage 10.02 11.40 8.12 . 6.04
‘Ash silo vents 0 0 0 , 0
Ash gilo 7.61 8.66 7.61 8.56
unloading
Tatal 21.1 24.0 18.6 18.0
S
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